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There has been a great deal written about how indivdual
cognitive biases effect decision making. Rovever, +hersz is
ittle empirical evidence to show how suchk heuristic
patterns effect decisica making vithin organiza<iors. This
thesis reviews <the litarature concerning heuristics and
bshavioral decision theory and then examines budgetary fore-
casting decisions within two large organizations tc ses if
these biases can be cbserved in foracasts produced within
organizations.
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I. IEDIVIDUAL BIASES 1IN THE ORGANIZATION

Thare has besn a great deal of research conducted ir*to
how individuals go about saking decisions and abou:t tPhow
tiases can enter into the decisior making process and sffsct
the cutccme of a decision. However, there has no+* been a
great d2al written about how thes2 biases <cffzc*t decisicns
in an organizational envircnmern<+, The pucpcse of <his
thezis is tc examine data Gprovided by two different organi-
zations to see if these biases can be observed in forecasts
produced within <the organizatioms. The focus will be
centered upon budgetary decisions within firms iz both the
private and public sectors. The budget was chosen because
it is extremely important tc the orderly functioning of any
organization and, consequently, decisions concerning the
tudget shculd be well thought out and thoroughly researched.

There have been cases in which the ccganizational bdudg-
etary develcrment prccess has been criticized especially in
public c¢rganizations. Larkey and Smith [Ref. 1] have
researche¢d the budgetary problems of a large city government
over a thirty-six year period and have found empirically
that the @majoriiy of the budget problems withia tha*t city
have been Jverstated in their severity--understating
revenues and overstating expenditures--in such a manner as
t0o absolve those accountable from any <responsibilizy.
Larkey and sSaith found that in most instances misrepresenta-~-
tion of Ludgetary problems appearad +to have been done not
for repugnent reasons, but rather to help protect city cffi-
cials frcm themselves in their roles (i.s., to increase the
pressure to make fiscally responsible decisions). (BRef. 2]

This thesis is divided into five chapters. Chapter II
revieus tke applicalble literature concernirg heuristics as
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they pertain to decision theory. Two facets of decisicrhn
theory ncrmative, and prascriptive, are discussed. 1In addi-
tion the concept of expected utility is pressn-ed. Fipally
commonly cccurring heuristic principles that individuals
rely upcen when faced with decision makirg are introduced.
Chapters III and IV present and analyze the data. Chapter
11T deals with a large government organizazion, the Navy
Stock Fund, while <Chapter IV is about a division within a
large private corporatiorn. The process of producing a
kudget within each crganization is discussed very briefly.
Finally the relation between the budgets and <the forecasts
vhich predict these kudgets is examined. The object is to
see if any of the heuristic biases discussed in Chap+«er II
can be found in *he relations betwsan actual results and the
forecasting of those results. If a streng link can be made
tetveen the forecast errors ard heuristics identified in the
literature then individual decision making biases must be of

concern ir managing crganizatioas. If ngt, then i+ wculd
seem that or-anizational effects nava overcome the effacts
of individual heuristics in forecasting. Chapter ¥V conzains
a brief review of the finrdings.
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II. HROBISTICS AND DECISION THEORY

A. INTRODUCTION

Mcst pecple have had occasion to look back on varicus
decisions affecting their business and personal lives with a
nmixture of gpleasure and regret. In both situatiomns it is
usually difficult to determine the real factors which influ-
uanced “he decisions. While time teads to blur our cecol-
lsctions of datails and we may oifsr wha:t appear t¢ D)e
creditable reasons fcr our behavior, a searchning review
often raveals that a decision was no: as well considersd as
i+t might have been. Fraquently our good and bad choices
resulted from a coabination of random knowledge and a
limited understanding of ccnsequences, rathser than from a
rational choice of possible alterratives. The abili+y to
sake good decisicns has long been tecognized as ar at=ribute
necessary for the successful manager; howevez, no methed of
ensuring these decisicns has yet been develeped. In fact,
the arez of decision theory is being sz-udied by researchers
from an increasingly diversa set of disciplires including
sedicine, econoaics, education, polizical science,
geography, engineering, marketing, management science, and
mathematics, as well as psychclogy.

Decision theory is concerned with <the problems of
choice. 0lder formas cf “*he theory were primarily philosoph-
ical and concerned with how man and organizations <should
choose tc achieve their objectives. These vere normative
theories and offered recommendations and guides on dacision
making. Llater, descriptive theorias vhich we-e more psycho-
logical in nature developed and became concerned with how
people or firms actually do make dacisions, or wi<h attemp*s

----------
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% to predict howv a decision maker will aczually chcese.
-

v Comnbining the ¢two questions of should and how ccmplicated
the problem significantly. As statad by Raitzel:

Ny 3
N Practice has assumed that decision-making was somsthing
b~ of an art; and as such rested upon tha trained experi-
e ncf ard udgnent of individuals , Deczsiog theor
maplies that there is a science o aeclslon-mqk-n%; <hat
N ust as technological change rests upon & _basis of ma<h-
Yo ematics and the physical sciences, so decision thaor
e rests ovpon a basis of mathematics and the behavicra
e, sciences. [Ref.

s Behavicral decisicn *hecry has two inze-related facets,

¥ normative and descriptive. The normative *hzory is
A concernsd with prescribirg courses of action -hat ccnform
\,0
ig most closely to the decisior maker's belief :nd valuss.
)

Describing these beliefs and values and the m <+ £ in which
individuals incorporate them into their decisions is the aim
of descriptive decision theory. The key *o understanding
e any decisior-making process is to find the ways in which the
decision maker organizes complex and dynamic problems into a

workatle framework.

;% Several decades ago a popular approach %o +*eaching
' people hcv *0 make decisions using ths ccncept of expec:ed
i utility was developed. Leading proponen<s of this concept
;: vieved expected utility as a prescriptive notion ra+her +than
‘$§ a2 description of how people actually make decisions.
E: Expected UOtility Thecry proposed that if an action had a

number of pcssible ccnsequences, the decision maker multi-

55 plied the probability of each consequence times the utility
f: of that ccnsequence and then summed over the consequencss %o
i; decide the expected utility of tha%t action. When faced with
f’ alternative actions the decision maker <chose the one with
&: the highest expected utility. Since many iateresting deci-
$§ sions invclve outcomses for which "objective" probabilities
N cannot be calculated, rasearchers proposed using guesses of
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. these probabilities, referred <o as subjzctive
§§ probakilities.
: Considerable effort has teen devoted <o studying how
:3' people perceive, process, and sevaluate the likelihocd of the
..‘-‘ ' R » I} .
NS occurrence of uncertain events. Early reseaczch on intui<ive
P statistics led Pesterscn and Beach to> the conclusion:
N Man ganblgs vell. He sugvives and prospers while using
o fa}l ble informaticn t¢ infer the states of his uncec-
et erd “ain environment and to radict future avan4is.
e Experiments that have compare human inferances with
A theése ¢cf statistical man show that the nocmative mgdel
- rovides a good first appzcximation for a psychologicai
theory ¢f£ inference.  Inferences made b{ subjects are
. influsnced b appropriate variabies n appc-cpriace
R4 directicns. (Ref. 4
Y
4“1
.
: One result of this high <regard for our 3intellectual
' capatility bhas bLeen a reliance on norma2tive models 1in
;Q descriptive research. Barclay et. al. prcposed beginning
-
C a2l N . ) o
. with a ncrmative model and adjusting 1ts form or pac-ameters
{} to produce a descriptive model. This approach is best oxenm-
plified by “he study c¢f conservatism: the <tendency, when
.o evaluating uncertain information, %o -redict future ou:cosmes
_5: *hat are very close tc what actually happened the las= +ime,
.'} s (] * 1] (3
Qﬂ using new iIrformation in a statistically 4inco.rect manner.
. (Ref. 5]
o Mcre recent s-udies have shown, however, that ccnserva-
\! . . , . . -
ff tism cccurs only in certain kinds of inference tasks. In a
4
$~ variety of other settings, people's inferences are too

extrese, leading to skepticism apout the normative modszl's

N ability tc fulfill its descriptive role. The belief “ha+

% humans are gocd intuitive statisuicians began to lose favor
as pointed cut by Carrcll et. al.:

M Peo§1§ systematically viola=e *he principles 2f rational
L d2cision” making when Judging ,Kprobabiiities, sakiag
ok gzedlctions Or QO*+herwise attempting <o cop=s with prcta-
O liszic tasks. (Ref. 6

hos 1
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'-‘?'_' B. HRURISTICS AND BIASES

ff Rec3nt research suggests that tha decision procsss useqd
. by the decision maker is fundamentally different fror the
3& normative model. Some of the research on Jjudgmental
ég Frocesses attempts to evaluate man's ability <tc assess
o subjective probabilities, that is probabilities which ar-z
N ) assigned by individuals based upon their "best guess" in
Iég contrast tc "objective preocbabilities™  whersin data on
N revicous events are systematically analyzed.

2 Hogarth argues that man is a selective, sequen*ial
w information processor with limited capaci:y and that he is,
;& therefore, ill-suited for assessing probability distzibu-

tions. Hogarth concludes that because assessirg <*hese
distributicas places specific demands on aan's judgmenzal
é‘ processes, it is necessary to understard tke capabilities
}: and limitations cf these processes and how they are atffected
N
L

by characteristics of the judgmen+al task. [Ref. 7] Tversky
and Kahneman argue that people rely on a 1limited number of
beuristic principles <that rsduce the complex <*asks of

;%: ) assessing subjective probabilities and predicting values to
’i simpler judgmental operatiomns. They identify three such

principles a human qudge might use: (1) "representative-
N ness"-~ the degree to which an event is judged similar in
' essential characteristics ¢tc¢ its parent population and
by Judged to reflect the salient featuras of the process by
o vhich it is generated; (2) "availability%-~- the easa with
*2 vhick relevant instances or examples or plausible occur-
22 rences can be brought to mind; and (3) "anchoring and
%; adjustmsent®~- the prccess of adjusting from ini+tial values
= to yield nev final estimates. Tversky and Kahneman conclude
oo that even <though +these heuristic principles ares quite
; useful, they can 1lead to sericus and systematic errors

tecause they are nct influenced by factcrs <tha* should

- affect judgments of subjective probability. ([Ref. 8]
(Y
\
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The repraesentativeness heuristic suggests tha+ cne
way people evaluate the subjective probabili<ty »f an avernt,

R
;: or a samfple, is by the degree to which it is judged similar
3 in essential properties to <+the group from which iz was
.Jf selected. In many situvations, a parson will judge the prob-
| i ability that >bject A belongs to class B, or +hat ever+ 2
2; criginates from process B, or that process B will generate
‘iﬁ event A on the basis of the degree to which A is repressnta-
A tive of, or resembles, B. W®Rhen A is judged highly represan-
A tative of B, the probability that A originates frcm is
iy judged =0 be high. When A is judg2d not highly representa-
eg tive of B, the protability that A origina%*es frcm B |is

judged tc be low. ([Ref. 9]
} This approach, where class membership of an object
Y is judged by its similarity to the stereotypical class
g meaber, leads to several systematic biases in probability
estimaticn. [Ref. 10)] To test the hypothesis +that irtuitive
my predictiocrs wmay be affected by representativeness and,
consequently, be relatively insensitive to prior probabili-

;2 ties, Kahneman and Tversky presented 171 subjects with brief

" personality descripticns of several individuals, sampled at
Eg random from a group of 100 professional engineers and
‘f lawvyers. The subjects were asked <o assess, for each
N description, the protability that it belonged to an eagireer

rather +than to a lawyer. In one exparimencal conditicn,
aubjects were +told that the group from which <+“he d2scrip-
tions had been drawn consistved of seventy engineers and
thirty lawyers. In another <condition, subjects were tcld
that the group consisted of thirty engineers and seventy
lavyers.

The results revealed <that in the absence of a
personality skatch, the subjects judged tha probability that
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an unknown individual was an engineer to be thke same as the
proporticn of engineers ir the population =-- 70 znd 30
percent respectively in the two conditionms. However, crrior
probakilities (i.e., the kncwn proportion o0f 3arngineers in
the ©population) vere totally ignored when =2 <character
description was intrcduced, even whaan the descriptiorn was
totally urinformative. The odis tha*« 2any particular
description belonged to an engineer rathner thar *c a lawyer
should have been higter in the first condition, wher2 *hers
vas a majority of engineers, than in the secord condi<icn,
where *here was a majcrity of lawyers. Ye:, the subjec*s in
both conditions produced essentially <he sam2 prcbability
Judgments. Apparently, ¢the subjects evaluated the likeli-
hood that a particular description belonged t0o an ergineer
rather *han <0 a lawyer by the degrees to which this descrip-
tion was reprasentative of the two stereotypes, with little
or no regard for the prior probabilities of the categories.
[Ref. 11)] R

Another factor that should have ar effect c¢n Judg~
ments of subjective probabilities, but +hat may bave no

effect on representativeness, is sample size. The simpi-
larity of a sample statistic +o a population parametar does
not depend on the size of +he saaple. Cornsequently, if

probabilities are assessed by reprssentativeness, the judged
probability of a sample statistic will be essentially inde-
pendent cf sample size.

Kahneman and Tversky fourd that subjects failed to
appreciate the role of sample size in making Judgments of
subjective probability, even when it was emphasized iz the
formulation of the problen. Th2ay presented ninety-seven
subjects with three problems each of which defined a
sampling process with a specified mean and a critical value
above the sean. Subjects were asked to¢ judge whether a
particular sample outcome was more likely <o occur ir a

14
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! small saample, in a large sample, or about tLe same in bo<h.
Half of the subjects were given cutcomes that wer? mnore
extreme than the specifiead critical values the remaining
, subjects vere given cutcomes that were less extreme than the
3 ' specified critical value. Tversky and Kahneman found that
A\ most of *the subjects judged the probability c¢f cttaining
outcomes that were either more or lass ex*reme than the
specified critical values to be about <he same in small and
large saaples, presuaably because thass events vwere
descrited by the same statistic and wvere, therefore, squally
representative of the geasral population. Sampling thecry
suggests that an outccme that is more a2xtreme tharn the spzc-
ified critical value is more likely in a small sample than a
large one, because =2a large sampl2 is less 1likely to stray
from the specified amean. Bowever, thay concluded *hat ‘tkis
fundamental nction of statistics was "evidently rnot part of
the subject's repertcire of intuitions." ([Ref. 12]

Another factor that should hava a major, <c€ffact on
judgments cf subjective prcbability is +the presence of
correlated input variables. The statistics of corrslation
assert <hat, given inpu:t variablss of stated validity, =2
predicticn based on several input variables will achieve
higher accuracy when these variables are independent cf each
cther thar vhen they are correlated. Yet, even though
correlation among input variables tends =-o decrease th2
- accuracy of the predictions, Kahneman and Tversky suggest:
that it tends to increase tha confidence people have in the
resulting predictions. They suggest <that internal consis-
tency of a pattern of input variables tends to be a major
detersinant of one's confidence in predictions based on
these variables. They also suggast that highly ccnsistent
patterns are most often observed whaen the input variables
are highly correlated, and consequantly, people will tend to¢
have greater confidence in predictions based on ccrralated
b input variadbles. [Ref. 13}
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}f Their conclusions were based in par+t on an axpsc-i-
sent ir which they asked subjects <¢o predict grade-poin*

_ average cn the basis of two pairs of aptitude <tsasts.

z% Subjacés were told that one pair of tests was highly ccrre-

\% lated, while the other pair of tests was not correla+ed.

Por half of the subjects, the 1labels of the corrslatad and
the uncorrelated pairs of tests wer2 reversed. Subdjects
were alsc tcld that "all tests vwerz found equally successful
& in predicting college p2rformance." The resulws revealed
ﬂj that subjects wvere mcre confiden*t in predicting from <the
correlated tests, over the entire range of predicted scores;
c +that is, they were mcre confident in a context of infecior
§ predictive validity. ([Ref. 14]

> Tversky and Kahneman rafer to the unwarranted confi-
dence that is produced by a good fit betwveen the predicted
< cuatcome and <he input information as the "illusion of

.
A

‘ﬁ validity." They suggest that this illusion persists evern
o vhen peofle are aware of the factors that limit the accuracy
o of their predictions. ([Ref. 15]

*3 A fundamental idea underlyiag probability thecry is
i that the ©prior probabilities that sunmarize wha*t is kncwn
) about a [prcblem befcre receiving specific, individuating
;3 evidence continu2 to be relevant even after such evidence
W has Le¢en ck*tained. Specifically, Bayes' rule provides for a
2; sultiplicative zelaticn between prior cdds and the cdds with
X nev inforsation. Kahneman arnd iversky concluded that their
oY subjects failed to integrate prior probabilities with
i* specific evidence and that this failur2 was one of the most
%; significant departures of intuition <from <the rormative
¥ Bayesian apgroach. ([Bef. 16)

2 2. Availabjility

§? There are situations in wvhich people assess the

frequency cf a class or the probability of an event by the

‘ol
ala :

&
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ease with wvhich instances cr cccu-rences car be brought to
aind. This Jjudgmental hauristic is called availabili:y.
[Ref. 17)]

In life, 4instances of frequent events are typically
easier tc recall than instances of less frequant events, and
likely occurrences are usually sesasier to imagine <pan
unlikely cnes. Thus availability is oftsn a valid cue for
the assessment of frequency and probability. However, since
availability is also affected by subtla factors unrelated o
likelihood, such as familiarity, recency, and amotional
saliency, reliance on it may rasult in systematic biases.

If examnples are brought to wmind quickly, it czn be
assumed that <there must be a lot of thea, or +that if an
association is easily made, then it must be accurate, <since
associative bonds are built with experience. Purthermore,
it i1s ease of retrieval, construction, and association “ha-
provides the ostimate of fregquency or probability, not the
sum tctal cf examples or associations that come to aind.
Thus, one important difference between the use of the avail-
ability teuristic and the use of soma more elaborate infer-
ential Frccess is that little actual retrieval or
construction need be completed; an estimate of the ease with
which this process wculd be performed is sufficient as a
basis for inference. ([Ref. 18]

To scme extent the assump-ions rega-ding <the rela-
tionship betveen ease of construction or retrieval and
nunbers of examples cr associations are accurate, and to the
extent that they are, an individual using the availability
heuristic will reach correct inferences or a+ 1least infer-
ences that mtch thcse reached by using more axhaustive
frocedures. Under other circumstances, however, those
inferences smay not be accurate becausa there are biases in
the available data that are brought to bear on the problen.

17
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Wten the size of a class is Jjudged by the avail-
ability of its irnstances, a class vhose instances are easily
retrieved will appear aore numerous than a class of equal
frequency whose instances are 1lass retrievable. In 2an
elementary demonstraticn of this sffect, subjects heard a
list of well-known rfersonalities of both sexes and were

. subseguently asked tc judge whether the list contained more
§3} names of sen than of women. Different lists were presented
;%ﬁ to different groups of subjects. In some ¢f the lists the
by sen were relatively more famous <than the womeaz, and ir
| thers the women were relatively mora famous than the men.
{;Q In each of the lists, the subjects eorronsously judged that
Léﬁ the class that had the aore famous perscralitites was the
N sore nusmerous. [Ref. 19]

,1 In addition to familiariiy, thare are other factors,
%5} such as salience, vhich affect +=he reirievability of
*Ef instances. The iampact of seeing a house burning on the
IR subjective probability of such accidents is probably grsater
‘ than the impact of reading about a fire in the local paper.
SN Furtheracré, recent cccurrences are likely to be relativaly
‘t% more available <than earlier occurrences. It is a ccamon
'u? experience t+hat the subjective probability of traffic acci-
%? dentes rises temporarily wvhen one sees a car over*urned by
;;ﬂ the side c¢f the road. ([Ref. 20)
‘ﬁk Scemetimes one has tc assess the frequency of a class
?;ﬁ vhose instances are not stcred ir mamory but can be gener-
:- ated according to a given rule. In such situations, one
N typically generates several instances and evaluazes
o) frequency or probability by the ease with which the relevant
Q:Q instances can be ccanstructed. However, the ease of
;ﬂ . constructing instances does not always reflect ~heir actual
L“} frequency, and this zcde of evaluation is prone to biases.
N (Ref. 21)
1}3
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Inaginability also plays an importart role in the
evaluation of probabilities in real-iife situations. The
tisk involved in an adventurous expedition, for example, is
evaluated ty imagining contingencies with which <+he axpe-
dition is nct equipped to cope. If many such difficultias
are vividly portrayed, the 9xpediticn can be made tc arppear
exceedingly dangerous, although tha ease wizh whick disas-
ters are imagired need not reflect their actual likelihocd.
conversely, the risk involved in an unde-taking may be
grossly underestimated if some possible dangers are aither
difficult tc conceive of, or siamaply do rnot come to mird.
(Ref. 22]

Experiance has taught us that, in general, instances
of 1large classes are recalled better and fas+ter than
instances of less frequent classes; that likely occurrences
are easier to imagine than urlikely ones: arnd that the asso-
ciative ccnnections betwesn events are strengthened when the
events frequeatly co-occur. As a result, man usas <he
availability heuristic for estimating the <£requency of a
class, <the 1likelihcod of an eveat, cr the f:équency of
co-occurrences, by the sase with which the relevant meptal
operations of re*rieval, constrzuction, or associa‘ior can be
performed. Under scee circuasstancss, uss of <he avail-
ability bheuristic leads to perfectly appropriate conclu-
sions; howvever, under those circumstances where there is a
bias in what information is available, faulty inferences
follow.

3. Apghoring and Adjusiment

Ancther errcr-prone heuristic is anchorirng and
adjustaent. With this process, a natural starting point or
anchor is used as a first approximation to the judgmert.
The iri+ial wvalue, or starting point, =may be suggested by
the formulation of the problenm, may be based on historical

19
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data, or may be *he result of a partial computation. In zny
case, adjustments are typically insufficient in <ha< they
fall shert of the actual final answer. Different s=arting
points yield differert estimates, which are biased toward
the initial values. [Ref. 23]

In a deacnstration cf the anchorirg effsct, subij2cts
were asked to estimate various gquan+tities, stated in
percentages. Por each quantity, a numker be‘ween 0 and 100
was determined by spinning a wheel of <fortune in the
subjects' presence. The subjects were instructad to indi-
cate first whether that nuaber was higher .r lower than ths
value of the gquantity, and then to estimate the value cf the
quantity ty soving uprward or downward from tha given aumbsr.
Different groups vwere given different numbers for each quan-
tity, and these arktitrary numbers had a marked effec*t on
estimates. For exasmple, the median es=imates of the
percentage of African countries in the United Natioas wers
25 and 45 for groups that received 10 and 65, respectively,
as starting points. Fayoffs for accuracy did no* reduce the
anchoring effect. '

Anchoring occurs not only when the starting point is
given to the subject, but also when <he subject basaes his
estisate cn the result of scme incoaplsete computation. A
study of intuitive numerical estimation illustrates this
effect. Two groups of high school students estimateqd,
vithin 5 seconds, a numerical expression that was written on
the blackboard. One group estimated the product

8 x7x6 x5 x4 x3x2zx1
vhile ancther group estimated the product

1x2x2z2x3x4x5x6zx7«x S8
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?gj To rapidly answer such quastions, paopls may perform a fau
é@ steps of comaputation and estimate <tha procduc* by extrarola-

tion or adjustment. Because adjustments ace typically
: insufficient, this prccedure should laad “o undarestimaticn.

%, : Purtheraocre, because the result of the first few steps of
1 multiplication (performed from left to right) is higher in
N . the descending sequence zhan in the ascending sequence, the
$§ former expression should be judged larger than <the lazter.
;ﬁ Both predictions wvere cornfirmed. The median estimate for
X the descerding sequence vas 2250, wvhile the median estimata

for the ascending sequence was 512. The co-rect answer is

~ 40,320. [Ref. 24}

N In a study by Bar-Hillel subjects were given <he

%2 cpportunity to bet cn one of two aveats. Three types of
] events vwere used: (1) simple events, such as drawvirg a red

;i marble frcm a bag ccrtaining 50 percent rsd marbles and 50

%: percent white marbles; (2) conjunctive evants, such as

;f . draving a red marble seven times in succession, with

replaceaent, from a bag containing 90 percent red marbles
and 10 percent white marbles; acrd (3) disjunctive events,
such as drawing a red martble at lsast onc2 in sever succes-
sive tries, with reglaceaent, from a bag containing 10
percent red sarbles and 90 percent white marbles. In this

fovs oo 32

3?’ problem, 2 significarnt majority of subjects preferred to bet
’*‘ ‘on the conjunctive event, the probabili+y of which is .48,
jf rather than on the sisples event, the probability of which is

«50. Sukjects also preferred to bet on the simple event
fs rather than on the disjunctive event, vhich has a prcb-
_‘f ability cf .S52. Thus, most subjects bet on the less likely
{ﬁ event in both cosparisons. This pa+ttern of choices illus-

. trates that people tend to overestimate the probability of
conjunctive events and tc underestimate the probabili+y of
disjunctive events. These biases are readily explained as
effects cf anchoring. ([Ref. 25)
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i? Biases in the evaluation of compound everts are also

,;é sigrificart in tha ccrtext of planning and forecastirg. The
successful ocompletion of an undsrtaking tjypically has a

3 conjunctive character: for the undertaking to succeed, each

e of a sories of events must occar. Bven when each cf these

N events is very 1likely, the overall probabili*y of succass

. ? can be gquite low if <the number of aven<s is large. The

ﬁ: general tendency to cverestimate tha probability of conjunc-

fi tive evants leads to unwarranted optimism in the evaluztion

&; of the likelihood that a plan will succezd or that a prciect

N will te ccafpleted on time. Conversaly, 4disjunc<ive si-uc-

® tur2s are typically encountered in the evaluation of risks.

f [(Ref. 26]

2

> 6. Aspimaticn Level

6]

¢ A related concept that may effect the directior and

5, magnitude cf adjustment from a givan starting point is *that
¥ of aspiration 1level. The term "level of aspira=ion® was

J introduced into the literature in Geraany by T. Demto in
é : 1930. Dembo hypothesized that th3a presence of a particular
s level of aspiration determined whather or aot people folt
2 satisfiesd or dissatisfied with thems3lves af“er perfo-mance
Y of a task. Since that time numerous studies have supported
ﬁ. Deabo's contention. Levin reported that when first exposed
<. to a2 level of aspiration sitvation subjects set an initial
_: level of aspiration higher than their previous performance
h score and <*tend to keep it pcsitive under mos* cenditionms.
’2 He also shoved that success and failure directly affect the
E level of aspiration which is raised and lowered in accor-
] dance with the attained or wunattained level of the
o preceeding performance.  [(Ref. 27]
o In conjuncticn with Deabo, Lewin creatsd a-=
Vi aspiration-level model *to explain <heir fiadings. I«
:i included the following propositions:
3
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~ 1. In the steady state, aspiration level exc2zds
‘%§ actievement by a small amount.

“ 2. When achievement increasas a= an increasing rate,
ff aspi-ation level will exhibit short-run 1lags behind
§ﬁ§ ’ achievement.

R 3. Wben achievement decreasss, aspiration level will

. be above achievement.

sg 4. Oover time, aspiration levels tend to adjust to the

A level of achievement.

?ﬁ? These propositions derive from a set of assumptions

o requiring that current aspiration be an optimistic extrago-

if' lation of past achievement and past aspirationms. Although

;é such assumptions are sometimes inappropriate, the model

35‘ seems 10 be consistent with a wide range of human gcal
“ settirg tehavior. [Ref. 28]

2

ﬂ% C. COECIUSION

Vg N Numercus studies have replicatad and axtended the

cni Kahnesan and Tversky studies, and others havs independently

}k; ) arrived at similar conclusions. The rspresetativeness

Sﬁ, beuristic bhas rceceived the amost attentior. Wise and

o Bockovak and ([Ref. 29)] and Bar-dillel [Ref. 30)] have docu-

Ty sented <the importance of similarity structures in ©prcbh-

:, ability dudgment. Like Kahneman and Tversky, (Bef. 31]

sarks and Clarkson, [Bef. 32) and Svenson [Ref. 33] observed
that subjects' posterior probabilities were predominan<ly
Y. influenced by the mcst representative aspect in a sample.
Contrary to the normative model, population proportion and
sample size vere relativsly unimportant. Lecn and Anderson
[Ref. 38] Aid £find ap influence of thesa “wo characteristics
ard, as a result, claimed ¢that Kahneman and Tversky's
subjects sust have misunderstcod the task. Ward, however,
acrqued that the conflicting results wer2 aost likely due to
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differences in the tasks, rather than *o aisinterprestatior
of instructions. Hammerton, (Ref. 35] Lyor and Slovic
{Ref. 36] have replicated Kahnemen and Tversky's [Ref. 37)
finding that subjects 1neglect population Dbase rates wkhen
Yudging the probability <that an individual belongs o a
given categc:cy. Additioral evidenca £or representativeness
comes rfrom studies by Brickman and Pierce, (Ref. 38)
Bolzworth and Doherty, [Ref. 39) and Lichtenstein, Earle and
Slovic. [Ref. &0]

Availability and anchoring havs be=2n studied less often.
Bvidence of availability bias has been fourd by Slovic,
Fishhoff and Lichtensteirn. [Ref. 81] Anchoring has been
hypothesized to account for <the 2ffects of response mcde
upon tet preferences, and it has bz22n proposed as a ae-hod
that people use to reduce strain whea making rational Jjudg-
ments. Pitz [Ref. 42] gave *he anchoriag heuristic a key
role in his model describing how pesople cr2ate subjecrtive
probatility distributions fc¢r imperfactly known or uncsrtain
quantities.

A hauristic apprcach toc the study of man's abiliiy +o
assess subjective probabilities differs somewhat from <he
normative Bayesian approach tha% undec-lies most applications
of modern decision theory. The normative approach *ends *o
focus cr the gquasticn "how should people ¢valuate uncer-
tainty?" Corsiderable cressarch has concentrated on ascer-
taining bow peoplets Jjudgments deviata from the ' Bayesian
model. However, the usefulnass of the normative approach to
the analysis and modeling co¢f subjective probability depends
not only on the accuracy of the subjactive estimates bu*
also cn the extent tc¢c which the normative model captures the
essential daterminants of the judgment process. A heuristic
aporoach *tries to fccus on these 3eterminants directly by
posing the question "how do people <=evaluate uncertaiasty?n
Beuristics such as representativeness, availability, and

24
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anchoring are probably adopted because =<hey are uszful in
reducing *the complex <tasks cf assessing probabilities <o
simpler judgmental orperatioans.

As ao0t2d in the intcoduction behavioral decision theory
postulates -hat perscral judgment £ollows cartain pat+srns.
Tha studies, howaver, have largely been concerned with indi-
viduals. Many dimpc:itant judgments are made in organiza-
tional settings where psychological pat4srns are compiicated
by organizational pressures. Ths nex= two <chapters deal
with data from two separate crganizations in two different
environments. The Judgmental p-ocssses of forecasting
future organizational budgets and outcomes are <examined to
discover if any of the psychological phenomena discussed
apbove can ke observed.

25
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A. BACKGROUND
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s

The Navy Stock Pand exists for the purchase and holdiag
of numerous supply items which are <then "sold" +to a
customer. Th2 Pund is ultimately "paid" ramuneration for
requisiticnr2? supply items through the customer's legislated

e

oy "
“ q Fy . A .
W Al P Pl

apprcgriaticon?

3 Because of *he diversity and tremendous number ¢f grcd-
2 ucts ccntrclled by tte Fund, which varises from food to avia-
¢ tion parts to fu2l, and because of the enormous size of the
Fund (over $6 billicn in New Customer orders expected for
FY-83) the Stock Fund has beer split into eight Budget

A
:%: Projects each of which is headed by a separate Prcject
5§ ] Yanager. Table I lists the Budget Projects which comprise
the Navy Stock Fund.
,22 Bach Budget Project Manager has the responsibility of
ﬁ% . building his own budget which is then aggregated by the Navy
?3 Supply Systems Commard, submitted to the senior 1levels of
N the Departmant of Defense, reviewed by <+the Office of
.f; Management and Budget and ultimately becomes a portion of
552 the overall defense tudget which is to be approved b} +he
Aﬁﬁ congress each Septeaber for the upcoming fiscal year. Along
with the Ludget proposals for the nexr year, managers must
e also provide forecasts for the subsequent fiscal year. I*
?ka is upen the relationship between the approved budgets and
;5 these forecasts that this analysis is based.
150 cccrecccscmcam——
5 ro_pefalt Rhi 3ootnt S8 BEREaE Lot e st HELE] 200 RRTETLHS
¢ treating +them as if they were separat2_entities. For  an in
L. depth discussion of federal budget pollcggiigiggpgggﬁéegégn
- (4

rocedures see Leloc L udgetar
8E2 Finunlcat oJResil

0: King's Court Ccmmun nc., 198
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X TABLE I

o Budget Projects within the Stock Pund

> Bydast Exoect ggpmedity

¥ 15 Special Clearance Account

) 15 Forms

y 21 Ccmmissary and Skip's Stores

.; 28 General Supplies

% 34 Aviation Parts

‘ 38 Retail Fuel

: 81 Depot Level Repairables

A B. ABALYTICAL STRUCTURE

k. The tasic analysis focuses on four of the Budge+
Projects: 14- Shig's Partg} 21- Commissary Stores, 38-

? : Fuels, and 81- Repairables. Each was chosen because it is

N differs frcm the others in many respects. Each has its own

=

distinc: market within the Navy commurnity, and, conse-
gquently, each manager has a unique set of problems invclved
in fcrecas+*ing. Within the four Budget Projects four
elements of the budget were compared:

1. New Material Orders-- Thesa are orders from a Navy
customer for saterial needed to support Naval ofpera-
ticns

2. Obligations-- These are contrac:s let by the managers
of tte Stock Pund to contractors for the purchase of
gocds or services.

. 3. Disbursements-- These are payments of cash %o private
suppliers for goods and savicas and generally lag
ccntracts by several months.
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4. Inventories-- These are the cash valus plac=d on th2
material in stock for issus.

Each Budget Project is examined separately and Izt was
expected that different results could be forthcoming from
+he different projects. Quartarly figures listing cucrent
budgets and forecasts for the next year provided the data
needed. Theses figures vere analyzed to see what pa-terns,
if any, may be present in the budgetary forecasts. The data
wvas taken frcm annual "Navy Stock Fund Repor+ and
Reappcrticnment Request" for the fiscal years 1981 <o 1983
inclusive. The raw data (presented in Apperdix 4) vas
converted into ratios for ease o¢of aralysis and explanation.
The analysis consists of twe rphases. Firstiy, the approved
budget for a given year (say year t) <is compared tc *he
accompanyirng forecast for the next year (yeac ¢t+1), This
was done by computing the ratio of Forecast (t+1)/Budgez (%)
quarter ty gquarter fcr the entire three ysar period. This
nuaber was then furtler adjusted to account for the expected
rate of inflation for the year t+%1., This was dcne by mulrti-
plying the ratio by an expected 3inflation index.2 The
results than provide a grovth rats corrected for icfla<+iom.
For exanmfple, if the ratio is 1.00 all of the forecasted
rudget change is the result of inflation alone and n¢ growth
is presant. If it is cver 1.00 "growth" has been forecast.
If the ratio is less <than 1.00 *“shrinkage" has been
predicted. This operation has bezn named Phase I analysis.
All Phase I numbers in the subsequent tables are the infla-
tion adjusted ratios of the forecast for next yesar to the
tudget fcr this year.

2shoert Terl bfrcdictions of inflation are 1listad yesarl
b;p OMB and supplimen=s ¢t annual udge

n-S‘i‘?o u!? n-gii?t? ratgg gseg in th2 ratio model wars:

28
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Secondly, Phase II 2ralysis is concerred with an sxami-
nation of the accuracy of each manager's forecasts. This is
accomplished by comparing <the o0ld forecas*t with the subse-
quent aprroved budget. That is, the forecast for the budget
for year (t) that was prepared in year (t-1) is ccampared <c¢
the actual approved budget for year (t). A ratic of
Forecast:Budget is ccsputed. In this iastance a ratic of
1.00 reflects 100% accuracy ia forecasting by +*he Proijsct
Banager while a2 result higher than 1.00 indica*es a forecast
wvhich vas higher than the subsequent budget, and a zesul: of
less than 1.00 indicates when the 0ld foracast is less thax
the apprcved budget. In Phase II, for example, a coampaczison
is made tetween a foracast for PY-82 dated 15 Sep+emkar 1980
and a Ltudget approved for FPY-82 dated 15 September 1981,
The analysis concerns itself with a search for patteras in
the prediction habits of the different maragars. At*empts
vill ke made to bring cut any possibla biases which may have
effected the forecastirg process.

1. [Eudget Project 14- Ships Parts

Budget Project 14 covers the 1large number of consu-
mable items which are used in the support of ordnance, elec-
“roric and other shiptoard equipment. The Project Manager
is respcrsible for the procurement and distributior of
approximataly 300,000 different itams.

With the exception ¢f +the Obligations ca%egory,
almost all of the fcrecasts are larger than the respective
budgets over the three year period. The after infiation
growth <¢f New Material Orders was forecast <o be slight
throughout FY-82 but then a Jjump to 120% of budge* was fore-
cast for PY-83. This growth rate then fell back to approxi-
mately 110% growth fcrecast for FY-84. Tha sam@ kind of
trend can be seen within Disbursements whera forecasts rose
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TABLE II
Budget Project-18 Batios
PHASE I .
r!‘ N:a Mat. Oblig. Disburse. Irvent.
T (o} ’:s
1-1 1.8 . 85 1.%2 1.12
% 0.91 .83 0. g 1.86
1.19 .82 1.6 1.04
4 0.95 8.86 1.02 1.06
82-1 1.12 . 81 1.27 1.19
% 1.%“ 8.81 1.27 1.12
1.24 .84 1.27 1.13
4 1.23 0.87 1.27 1.13
83-1 1.16 .20 1.12 1.24
2 1.10 1. 20 1.12 1.22
3 1.19 1. 16 1.12 1.20
4 1.10 .17 1.12 1.19
SBISB II
2-1 8.;1 0.82 0.64 0.75
2 .13 0.38 0.51 0.72
3 0.94 0.55 1.30 0.72
4 0.78 0.61 0.97 0.74
83-1 1.12 0. 54 1.85 1.16
2 1.29 1.23 1.05 1.14
3 1.12 0. 85 1.85 1.11
- 4 1.38 0.85 1.05 1.09

to 129% for FY-83 and consequently fell back *o 112% for the
next year. Both of these observations might be <the
cutgrcwth cf a aixture of the heuristic properties of
Representativeness and Aspiration Lavels.

To bear this postulation cut, the Phase II figures
sust ke examined. It is clear that in all four categcries
the forecasted figures were substantially below the approved
tudget for FY-82, vhich siaply means that the Prcject
Manager- on 15 Septeamber, 1980-pradicted a budge« for FY-82
vhich turned out to be only about 85% of the approved FY-82
budget which was granted on 15 Septamber 1981. The guaestion
of vhy this is sc may be answered by carefully examining the
timing of <+he forecasts and the environmen* within which

30

----------

N
.l

AN, |

e T A AT AT L
*, * v .' *, - - s e e " ”C .l "I -, ‘-'- .c L] *, - -
hd ., At N ORI s VTR o IS A I AT A7 C A AT N




BAY A WON

A A L

& s

AL Ss

FY Y

[ St

8 A A

L)

Y
¢l
L)
q

they vwere made. Ir September of 1980 ths na*ion wa2s
irvolved in a presidential election race which, suppos=dly,
vas tc be cne of the closest of racent times. The ircum-
bent, Mr. Carter, was not krnown for advoca%ing any major
grovth in Deferse spending. His opponent, on +the c*her
hand, readily promcted growth in ailitary spendirng. The
foracas= of 15 Ssptemter 1980 was made wvhile Mr. Carter was
sv111 firsly in charge of the White House and appareantly
reflected <he Adaministraticn's visvs of consumabls parts
raquiremerts for the Navy for two years hence. The actual
budget aprrcved during the Reagan administration was signif-
icantly higher than anticipat2d4 during the Car-ter adminie-
traticn. Tle budget approved on 15 Septembe- 1981 indicates
an average increase of 16% over the old fcrecast in New
Material Crders, 41% in Obligations, 15% in Disbursements,
and 27% ir Inventories. (See Table II, Phase II.)

The aspiration level phenomenon can be clearly szen
in the budget forecast for the next year (Table II, Phas= I
FY-82) as the predicted real growth for New Matzrial orders
for FY-83 wvas a wvhoppirg 21%. The sames can be said for
Disbursements and Inventories whers growth was forecast=d to
ba 27% and 12% respectivsaly after inflation. The aspiration
level effect has contributed to the creation of a for=cast
which predicts considerable growth relative o past fore-
casts and, as it turns out, tc subsaguent forscasts as well.
This prediction came at a time when the firs* Reagar budgst
had bteen pushed *+*hrough Congress creating a perception tha+
over the next four years there would be a substantial growtkh
in the number of ships in the U. S. Plae*. This perception
vas futher fostered whern the Administration tock steps ¢o
reactivate the USS New Jersey and the USS Iowa. Thus, it
vas a natural outgrowth cf such thought <to perceive 2xpan-
sion in this Budget Froject and to forecast i-<.
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Another indication of aspiration levels a+ wecrk here
is the fact that PY-E3 forecasts were high compared to =he
approved budget for FY-83, (Table II, Phase II, FY-83.) 1In
the case of Nevw Material oOrders the foracast overshot the
approved tudget by 38% in the fourth quarter and experienced
an average forecasting error of about 23% over +the entire
year. Inventories averaged 12.75% high while Disbursemerts
were closer with only a 5.2% average ercer. The forecasts
for the fcllowing year reflect thase errors as *he aspira-
+ion level effect seems to have beer dampened cather
quickly. Forecasted real grow=h in N3w Material Orders and
Disbursements fell tc approximataly 12% of the approved
budget from their peviously discussed highs. The fcrecasted
levels of Inventories and Obligations actually grewv for the
next year. (Phase I FY-83.)

For two years, FPY-82 and 83, forecas<ed Obliga+icas
vere running between 80 and 87X of the approved budget
(Table II, Phase I FY-81, 82.) However, Phase II data from
the same psriod show that these forecasts were well below
the actual tudget for beth years. Acting on this informa-
tior, it would seem appropriate for a project marager %o
expect future Obligations tc¢c grow in a like manner. Given
the manager had just obtained much mor-e than he expected, it
can be hyrothezed that his aspiratior level rcse and that he
would forecast such growth in the next budget alsc. This
actually happened as the next forecast rose frcm 17% below
tudget to 19% above budge+«. (Phase I, FY-82, 83.)

The oontinued forecasted growth in Invantories migh+
be a natural fuaction of the accounting structure 7ra*he
+har the result of a heuristic bias. For *hree years the
levels of New Materials and Disbursements has been rising as
has the Inventories Budget. If thass materials were brough*
into the Stock Pund Lut nct used right away by the customers
then one would expect the 1levels of inventory to rise

(2]
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;ﬁ accordingly. Unfortunately, data is not availablezo ascer-

:ﬂ tain the accuracy of the latest predicted riss iz

' Inventories.

S 2. Pudget Project 21 - Commissary and ship S:ores

]

- Budget Project 21 includss foodstuffs and ctkte:-
i consumpable items which are stocked a:t Navy-cwred commissary

stores throughou%t the world. The commissary may be likened
to supermarkets having three resale departmeats- groceries,
) meats, arnd prodvuce. The manager 9f this Budge: Project is
responsible for over 3500 seperate itams.

, TABLE IIIX
g& Budget Project- 21 Ratios
‘4'
o
Y PHASE I . .
, P!é New Mat. Oblig. Disburse. Invent.
) 81 Orders
BN 1-1 0.98 1. 00 0.98 0.99
o 2 8.98 0. 94 0.96 0.99
1~ 3 .99 1. 00 0.97 0.99
s 4 0.98 1.00 1.01 0.97
e 82-1 1.00 1.00 1.00 1.00
N 2 0.99 0.99 1.00 1.00
3 0.98 1.07 0.98 1.01
' 4 1.03 1. 04 1.03 1.00
. 83-1 0.98 0.97 0.97 0.99
r 2 1.03 1. 04 1.04 1.00
: 3 1.00 1.00 1.00 0.99
) 4 1.02 1.01 1.06 0.99
L
SHASI Il
2-1 0.99 1. 06 1.05 0.95
2 0.99 0.92 0.93 0.95
3 1.02 1.02 1.83 8.96
. 4 1.06 1.08 1.08 .94
1 83-1 0.99 0.97 0.97 1.00
iy % }.03 }.qg }.06 }.00
= 1 1289 1.05 12?3 1283
Y
v
5
N
Y
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S
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2
'EE After examining *his Budget Project, the exis<znce
32 of fcrecasting biases canrot readily be seen. Instead, is
‘ presented a set of uniquely scable data wherein <+“h2 fors-
?& cas+ts are surely based upon *he predicted :iInfla*icn rates
és almost exclusively. In all four categories Phase I da%*a
"y shows the ratio of forecast to budget (adjustsd fcr infla-
- tion) to be quite close to 1.00. 1In addition, the rforecasts
*3 are extremely close *o the amounts budgeted in subsaquen*
fsj years.

AL In all four <categories tha budgets were within 10%
cf the previous forecasts and in. most cases wsll within 5%.

é} Thkat this can happen in an erviroament in which prcduct
2{ lines are constantly changing, where the aumber of potential
¥ customers continues tc grow, where there is competition with
o the civilian cosmunity, and whers managers may be wusing
ﬁ different inflation indexes <than are used hsare may seem to
f% ke somevhat disconcerting. However, as explained by the
S Project Manager in his annual statement for FY-83, "Since
e the Current and past two years' sales have approximated the
‘& inflationary rates for those periods the commissary stcre
;3 sales increases for the next +three fiscal years have beer
v predicted at the expected inflation rates with nc real salses
;é growth anticipated." ([Ref. 43]

:}: Bere, <+he Lehavioral heuristics discussed earlier
e can readily be appreciated. Given the fact tha* the past
= three years' worth of data have reflected growth razies
o~ almost equal to the inflationary rates existing during the
- periods, a very high probability has been assigned <c the
:S possitility of future developments following +he same
R pattern. In this case it is evident that an "Anchor and
y Adjust" effect exists wvherein the present budget 1is simply
%2 incrementally adjusted by the axpected inflation rate in
iﬁ - crder to arrive at the forecast for tha next year. Howsaver,
- the fact that Phase II analysis shows a remarkable rate of
-

-,
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accuracy in the forecasts vis-a-vis the resultan< tudgeczs,
some of the doaminant characteristics of “he anchor and
adjust affect as developed by Slovic and Lichteas=ein
(BRef. 8scrusgd] are nct prasernt. Their analysis determined
that tiase¢s resulting from an anchor and adjust =ffect typi-
cally caused insufficiert adjustments which, in this case,
should have forecasts to have been lower than “he subsequent
tudgets ard therefore, the Phase I1 ratios %¢c be less tharn
1.00.

In this case, we have an adjuscment factor tha* i
provided to the manager from ths outside--orne whi
consequantly, free of any bias on on his part. Thus we can
see the anchor and adjust effa2ct without the presencs of
some of *he detrimental factors normally associa*ed with it.

h

ch is,

3. Budget Project 38 - Retail Fuels

Budget Project 38 includes the purchase and usage of
bulk fuyel arnd related items in suppor: of U. S. Navy
requiremerts. The sanager of this Project is responsiltle
for 64 differant line items.

Once again, within this Budget Project the fore-
casting method appears to be 2axtramely <close to a simgle
adjustment for iaflation. In @ach of the four categories
over the course of three years the adjusted ratio cf fore-
cast to Ludget (phase I) was essentially 1.00 (with the
exception of Irventories which was approximately 1.15 for
rY8s1-82). This, of course, may well indicate ancther
project tiat is very stable (i.e., there is no real growth)
ard in vhich the manager expects tha+ the Project will just
keep up with inflaticn.

What is different about Budget Project 38, however,
is that Phase II analysis irdicates that the accuracy of the
forecas+ing is not nearly as good as Budget 21. In PY 82
the budget came in very slightly above forecast2d4 levels in
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M TABLB IV
~ Budget Project- 38 Ratios
¥
4
N PHASE I
) P!é New Mat. Oblig. Disburse. Invert,
‘ 8! orders
' R E R 4 T TR 1
: 3 381 0.95 1:35 1.18
": u 1.00 1.0“ 0098 1.16
% 8z-1 1.05 1.00 1.00 1.00
N 2 0.99 1. 04 0.98 1.00
N 3 0.98 0.96 0.96 1.00
4 1.01 0.99 0.99 1.00
83~ 1 1.03 1.00 0.93 0.93
& 2 1.07 1. 00 1.00 1.00
" 3 0-95 100“ 1.0“ 1.00
) 4 0.96 0.99 0.99 1.00
: PHASE II
82-1 1.02 0.97 0.95 0.97
2 0.96 1. 01 0.97 0.98
! 3 0.96 0.93 0.98 0.98
. 4 1.02 1.01 1.03 0.98
:- 83-1 1.12 1.09 1.02 1.11
n,* 2 1.21 1.1“ 1-07 1.18
o 3 1.03 1.09 1.09 1.19
it 4 1.01 1.07 1.07 1.20
X
> all fcur categories but in 1983 +he previously forecastad
5 levels were all above the approved budget with Inventcries
3 as much as 17% high. This indicates that “~here are €fcrces
» at work within the fuels area (such as a reduction of the
o
price of fuel) which have not been addressad in the fore-
X casts., It becomes apparent then that continued reliance on
; such an approach to forecasting for this budget project has
5]
») led tc forecasting inaccuracies as raflected in Phase 1II
w8 analysis. This has led to a situation in which a predic=ion
N of no real grovth has been mad2 when ac%tually a shrinkage of
o the level of activity has occurred for +he budget project.
f; . Ir the face of +this, continued foracasting nmethods based
» sclely upon predicted inflation rates may very well disquise
2,
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the actual dynaamics ¢of the budget projec« and 1l=ad <=%c

further inaccuracies in <«he future.

4. Budget Project 81 - Depot L2vel Repairables

This budget fproject is unique in ¢hat it has only
been in existence since 1 April, 1981 as part of a *hree
year test program concerning the financing of the razpair of
cear-ain material eleaents of naval systems and subsystess.
The project controls 1line items within *he follcwing spec-
trum:

1. Shipboard hull, mechanical and elactrical spares anad
repair parts;

2. Gun and guided missile fire control and launching
systems and surfacs radar repair parts;

3. Surfacs to air guided missile rapair parts;

4., Surface and underwater ordnance repair parts;

5. Electronic rerair parts; and

6. Aviation repair parts.

Unfortunately, because of the short life cf Budgat
Project 81, less data are available than £fcr the previcus
tudget prcjccts. This hampers the analysis *o some degree,
What is readily apparent, however, is <he difficulty
inherent in mking accurate forecasts in *the early life of
an organaization. In Phase I analysis, growth is predictad
in all four categories but there appears to be rn¢c correla-
tion amcng *he catechies in the first year of the program.
Ir New Material Orders alone *he predicted growth rate for
FY82-83 changes from 85% to 419% in two quarters. Porecasts
in the second year continue <o predict growth but in this
ins*ance the predicted levels for each categery are more in
line with cne another and quarterly forecasts appear “o be
more stable while still predicting a 30% grow=h raze.

Phase II analysis is quite 1limited because of %he
lack of data, It can be seen though tha+t forecasts for FY
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b TABLE ¥ ‘
N Budget Project - 81 Ratios
1 ‘
4
] PBASE I . .
SN FY/ New Mat. Oblig. Disburse. 1Iavent.
) « QIR Crders
. 82-1 1.81 106“ u.83 1003
e 2 0.86 1. 17 3.80 1.048
L 3 1.31 1.00 1.43 1.05
‘-':' “ "‘019 1.25 1-66 1005
" 83-1 1.34 1.54 1.38 1.12
":; 2 1-29 1.“6 1.36 1017
3 1.31 1.41 1.28 1.21
” 4 1.31 1.39 1.19 1.25
X
.:J PHASE II
o 83-1 1.24 1. 01 1.19 J.85
= P 1.28 0.88 1.18 0.85
9 3 1.31 1. 01 1.10 0.85
: 4 1.31 1. 10 1.02 0.85
o
b
2
4
83 were well above the subsequerntly approved budgst in all
= four categories excert Inventories where th2 forecast was
,f’ only 85% of the approved budget. Once again, <*he data are
2 unstalkle and the degree of accuracy of the forecasts =sven in
the second year is marginal and differs for- each category.
f; The ove:r estimation c¢f these three categories, Nsw Matsrial
}§ Orders, Obligations, and Disbursements might point tc an
o aspiration level effect but “his phenomencm is unsuppcrted
ty Inventories (@lthcugh Phase I analysis does, indeed,
:j predict a real growth rate of 20X fcr Inventories which
:; later turred out to be actually more like 35%).
- C. COBCLUSICNS
fﬁ As can be seen from examining the diffecent budget*
:g projects, predicting future growth for tha entire Navy Stock
%
L Fund is a monumental task frought with m@many opportunities
‘
.9
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for the introduction of subjective biases. Analyzing jusz
half of the eight budget projects has exposed the pcssibls
presence of a number of behavioral biases affecting =zhz
final outcome of a budgetary forecast ard wul<ipatsly
reducinrg the accuracy of that foracast. In Budget Projec+
14 the manager is seen forecas=ing rapid growth bassd upon
the informa*ion that the ©previous forecast was below the
authorized budget only to see the subsequen< budget comz in
well Lkelcw his inflated forecast.

In the next budget project (21), a well es=zablished
stable prcgranm, the manager's forecasts ars bised solely
upon one parameter (inflaticn) and surprisiagly enough,
these forecasts have proven <*o be gquite accura+e. This
accuracy is maintained for eight consecutivz quarters which
lends credi*ability to such forz2casting m<ethods in +this
particular case. Hcwever, in th2 next budgat project (38)
which is just as estatlished as th2 previcus one, the iden-
tical process of fcrecasting introduced biasss in*o the
process. Lastly, is introduc2d a very anew budget project
wvhose forecasts bring out quite <clearly just how uas=zabls a
decisicn maker's predictions can becoms in the face of a
high degree of uncertain+ty. Here, very cptimistic
p-edicticns are the =rule. Not having any historical base
upon which to establish any prier probabilities a+ all can
certainly ccntribute to the problems decision makers face in
making accurate, meaningful fcracasts of future growth.

All of these budget projects - with the notable excep-
tion c¢f Budget Project 21 - have expsrienced Znaccuracies in
the forzcasting of future Fkudgets. The tendency Las been
for the errcr to be ¢n the high side - that is, €forecasted
growth was higher thar subsequent ac+ual budge*ary grecwth.
This was not the case in PY 82 for Budget Project 14 but in
the following year the budge: was over-forecast by ar
average of 6%. Budge* Prcoject 38 was ove--forecas= by an
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average of 5% and Budget Project 81 by an average cf 6.53.
In each case, prediétioas were subject to diffsrent biases
which contributed to the overall inaccuracies of forecasting
of the rudgets of the four major budget projects which make
up the Navy Stock Fund.
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Iv. A GORRORATION

A. BACEKEGROU®W

The seccnd secticn of the analysis is relate2d to a firam
vithin the private sector. As before, forecasts are exam-
ined along with the ccrrections to the forecasts to deter-
mine what patterns if any, exist.

The data used in this chapter have been provided by a
large industrial <corporation in the northeastern United
States which is a high technclogy manufacturer of specialty

steel and related products. It is organized into <thraee
groups which operate, fcr the most part, as independent
production, sala2s and profit centers. The data used here

were collected from cne of the groups which is referred to
as "Corporation a%, It is a wholly owned subsidiary which
manufactures specialty steel products.

Corporation A prcduces many forecas+ts, =twvo of which are
studied here. Annuvally, Profit Plans are completed in
December for the following year. The Profit Plans are busi-
ness tplans vhich include both managerial plans and
financial/operating forecasts. Many of the operating fore-
casts are divided intc monthly targets. These numbers are
both forecasts and okjectives. They are supposed tc be
realistic but are alsc used t¢ judge performarnce.

The Profit Plans are critical documents irn the corporate
planning process and, as such, evolve from a process which
involves cperating managers, senior management at
Corporation A and the parent company all in*=2racting in a
structured planning process.

Bach month, reports are made to the corporate offices
s=ating performance ccmpared tc the Profit Plan targets and
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providirng fcrecasts c¢f outputs for the subsequernt mornths.
The twc forecas*s analyzed here are *he monthly fcrscais*ts
. from the Prcfi4 Plan (PP) and th: One-Month~-Ahead- Update
from the monthly raports (MU).

Y "1; L 2

Al

APOS I D

B. ABALYSIS STROCTURE

The data used are forecasts of Tonnage Shipped and Sales
for each month over the four year period £froa Jaruary 1975
through December 1976, As in the previous chapter <hes2
categcries are treated independently. These particular
items vwere chosen because they ares rnot strongly correlated.
There was an average backlog of three montks or amore for
crdere during the rperiod studied which made Sales and
Shipments independent forecasts for any gives morth.
The data in Table VI and VII consist of the Profit Plan,
‘b One-Mcnth-Ahead Update, the Actual Results and the differ-
o enc2s between the forecasts and actual resul<s. Table VI
lists the data month by month whils Table VII compiles “hsse
numbers into yearly averages for Tonnage Shipped. The sign
Y cf the difference is important. A differerce with a posi-
N tive sign indicates that the PP or MU exceeded <+he actual
results, whereas a diffsrence with a negative sigr means
7: that the actual tcotals were greater <than the respactive
> plan. Tables VIII and IX accomplish the same task for
;- Salss.

A a8 g & 4 (4"-“&4

K -Gy A Y 4T,

T

1. Icpnage Shipped

- Icoking at the actual column of Table VI cne
cbserves that the amcunt of steel shipped goes through three
. phases. Throughout 1975 and into 1976 the shipsmeats
v decrease. In 1976 there is no real stability but a floor is
reached in July and shipments begin to increase afzzsr <hat
point. The final period is marked by growth (with a few
exceptiong) throughout 1977 and 1978.

- -

= a%a

L]
.
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As Table VI shovs the actual shipments in 1975 were
‘ﬁz well below the expectations of the Profit Plar. The Proiit
Plan predicted a stable year with 2 dsclizne of abcur £% in

Sis shipments in the second half of the year compared =c the
:ﬁ: first bhalf. As the actual results came ip urder the Profi+
2& Plan, the Monthly Updates tended during “he first quarter to
N under estimate the ascunt of the dacline. This tendency was
ik reversed during the final three gquarters as +he Monthly
;§ Updates were consistently correcting the Frofit Plan wirth a2
I revised fcrecast that overstated +the actual amoun+t of
, shrinkage. Not only did the pattern change but +he magrni-
Sg tude ¢f the difference between the actual results and the
Ny Monthly Update was greater ir +he diraction of ovarstating
3% " the decline. That is, as things continued to get worse
; managesent chose ¢to update <he Profit Plan conservatively
$S predicting greater shcrtfalls than actually occurred in each
\: cf the last five months of 1975.
N This continued into 1976. The Profit Plan pr=dicteil
that the dacline in shipments would bottom out in May and
i& ther gradually increase. In fact, shipments wete sluggish
AN over the first seven months of 1976. Then ir August skip-
P ments Legan to increase, a trend vwhich continued un*il
A Decesmber. Although the Profit Plan had predicted this type
ﬁi cf occurrence it predicted higher shipmeats than werz actu-
Sﬁ ally sade.
L The pattern of over correction in the Monthly Update
= continued during the first two months of 1976 and the magni-
0N tude of the over correction continued to increase as well.
$$ Then in March shipments suddenly increased. The Mcnthly
:5 Update wvwhile predicting an increase to 26800 tons over
" Pebruary's actual shipments of 22729 tons was still shcr< of
ff the Profit Plan forecast of 28400 tons. Actual shipments of
:ﬁj 29987 tons were achieved. Thus, in this instance, the Profit
oL, Flan was updated in the wrong direction. 1In April as actual
R
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shipments dropped the Monthly Update remained high ard for
tte first time in eight months the Monthly Update fcrecasted
results that were greater than actual shipments.

Ir June and July the same sort of +*hirg happened.
In June shipments increased again to 27686 tons. The Profi+
Flan prediction of 26200 tons was slightly incrsas2d <o
26500 tons by <the Mcnthly Update, 2an adjustazn*t which was
too small. In July as shipments dropped mazkedly from 27686
tons to 20546 tons, the Monthly Updace brought the Profi+
Plan down from 25900 tons %o 23500 tons which was almost
3000 tons short of the actual shrinkage. Thus in periods of
irstakility, that is, when there is no clear “rend con+trol-
ling actual shipments there appears to be a monthly pattern
wvherein the Profit Flan also infiusnces the Monthly Update
which may cause a tendercy toward under ccrrection.

Ir August the shippage rats rose over JUly's low and
this increase was stable c¢ver tha nex: two months. The
Monthly Update continued +o under correc~ “he Profit Plan in
August, and in the stable months of Ssptember and October
the Monthly Update predicted actual shipments almos:t
exactly. Then in November another rise iz shipm=nts
occurred and once again the Profit Plan was updated irn the
wrong direc+ion by the monthly foracast.

After a relatively inactive January in which only
19622 tons wera shipped, shipments in 1977 were much higher
than in previous years. The Profit Plan did not predict
this as i+ wvas below the actual results in ten of the twelve
months of the year. As was true in 1976, when faced with
instability tha forecasters had difficulty prsdicting accu-
rately. In January of 1977 as shipments fell the Mon+-hly
Update predicted a rise of the Profit Plaa from 20400 to
22600 tons.

As shipments continued to grow with some stability
over the course of the year another pattarn developed in the

45




relationship between +he Profit Plan and +he VMorn=hly
;: Opdates. As was previously mentioned, +the Profit Elan was
,: lov in *hroughout most cf the year. The updated forscasts,
o on the otter hand, were quite <close to actual shipmen*s as

N the updated forecasts were within 5% of actual =zesul*s Ia
{i six of the months. What is notable though is that whan the
- - updates were in error they tended to b2 so on the high side,
o that is, the update adjusted the Profit Plan to a numker
'Sﬁ that was above actual shipments. Oncae again, in *the face of
o instatility inaccuracies were introduced. In July, for
example, shipments dropped way down to 20022 toas, The
'\j Profit Plan, however, was correcisd up from 21700 =ors *o
1, 22000 tons.
:ﬁ Cver 1978 shipments continued <o gcow and -eached-
their highest rpoint of the pericd. Th2 Profit Plan
}E Fredicted this growth to some degree as the forecas*s called
{% for ccrsiderably greater shipments than was forecasted for
“ 1977. Iz ten of the twelve months, however these pr-cisc-
] tions were under the actnal results. Thus, while grow:-hk was
'ﬁ? clearly forecast the amount of growth was understated by 7%
fé as shcwn in Table VII.
fj During the first four moanths of 1978  the
"y Cne-Month-Ahead Update made adjustments to the Profi+ Plan
fé which were all in the wrong direction. The actual resilts
;:j were below +the Profit Plan forecas%s ia January and Pebruary
1;4 and akbove them in March and April. However, in each

X instance, the Monthly Adjusted the Profit Plan away from %he
?t actual shipments. It should be noted that in three of ths2
_il four months the Profit Plan was extremely close *o the
- actual results before it was adjusted inaccurately.

Cver the last eight nmontks the Profit Plar vwas

W consistantly under actual shipments. The updated rplans
N2

Jp tecane quite accurate and with *he exception of the moaths
;} of Septemlter and November they predicted within 5% accuracy
O
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the actual shipments for the remainder of 1978.
+here was a pattern developed during these months, which wvas

an inaccuracy it was from

Howsvar,
if there were an overasstima*e of
what the ac*ual shirpments weze going to Dbe.
and Novamber the Profit Plan uander estimated actual amcunts
by 2135 and 4116 tons respectively while the updated plars,
cn the otter hand, over eostimated these same rssults by 2365
and 2094 tons.

In Ssptembar

TABLE VII

Average Tonnage Shipped (in tons)
YEAR PP ACTUAL DIFP. g§ggznr
1575 31200 24502 6698 27.3
1976 27750 24979 2771 9
1977 21400 27302 -5902 -21.6
1978 2995 1 32231 -2280 =7
Four Yr. Avg.

271575 27253 322 1.2
YEAR CPP ACTUAL DIFF. §§§§E“T
1975 24225 26502 277 -1.1°
1978 24692 24979 ~287 -1.1
1977 28033 27302 731 2.7
1378 32442 32231 211 0.7
Four Yr. l'ﬂ.

2738¢ 27253 95 0.3

As vas noted earlier the Profit Plans are impcrtant
targets which management at all levels strives
Table VII demonstrates just how inaccurate

meticulously compiled plans may become in ths face cf envi-

~0 achieve.

even *he most

ronmental instability. Table VIII shows a 1977 Plan <hat
predicted further shrinkage frem the 1975 and 1976 flans
wvhen +he amount of material shipped rose significantly
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5ﬂ{ causing the ysarly plan to ke below actual outcomes by over
g: . 21%. Additionally, in the impreving times such as 1978 whern
shipmerts were steadily rising, <the average forecast of =ke
';* Profit Plan while predicting growth, understated that growth
. : ty 7%.

i When considering the One-Mon+h-Ahead updated fplans

. i: appears that Corgcration A is making thz most out of
::E available information. When thesa forecasts have been in
-, error they have presented defirits trends which provide
i%h useful infcrmation «concerning predictive Dbiases. For
example, in 1978 when shipments wvere growing, <heces was a
f’: clear pattern of predicting morez grow:th <than actually
E ! occurred. It would appear that 1line managers were set:ting
j“: high targets at the beginning of each month when things were
7 going wall. On the other lhangd, when things were going
%% poorly (as concerns amount of material shipped) the pattern
\:: vas one of overstating the degree by which actual resul:s
b vculd fall short of the Profit Plan.
Cne other matter of note is the deg-ee cf accucacy
&f . of “he @mcnthly updates. Even in the face of instability
.Q§ such as 3in 1976 and 1977 the average error of <+these forze-
g cas<=s vas, indeed, small as shown by Table VII.
e Cr average, the Monthly Update is gqui<e close to *he
’%ﬁ actual cutcomes. In examining the Profit Plan itself,
E}E though, some of the theory presented in the literaturs is
J*' illustrated. Betwveen 1975 and 1976 the actual amount of
. tcnnage shirped increased by only 2% and “he 1976 Profi+
g:,' Plan was adjusted dcwn froam 1975 to raflect this 1lack of
if% growth. However, the 1976 forecast wvwas not adjusted suffi-
Rf' ciently, and the fcrecast remained significantly above
T& . actual results.
3-:’,'}3' In 1977, +he Profit Plan really missed +hs mark.
s While the Profit Plan predicted a further decline in ship-
,gj ments (Ly about 17% telow 1976) <+the actual number of toans
%
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shipped increased by 9.3%. It appears that there was a
tendency to remain pessimistic evern in the face of s*3224ily
increasing figurss over the las* half of 1976.

For 1978 <+the Profit Plan predicted increacsed ship-
o ments. Once more, hcwever, the forecast was short of what
actually hapened. Here, as well as in 1975 arnd 1976 +thare
appears tc by an Ancher and Adjust heuristic in effect. Irn
~ these pariods, the Frofit Plan forecasted accurately what
: direction the amount of shippage was taking but the yearly
adjustmerts w.ra consistently short in each y=z=ar.

LA

2. Sales
§ Salés are presented in terms of thcusands cf dollars
y (3 x 1000). As Table VIII shows salzss fell well below the
Frofit Plan in 1975. This trend continued into the £firs+
) seven months of 1976 and the recovary in sales did not tegin
? until August 2f that year.
> The Profit Plan for 1975 predicted sales of between
314000 and $16000 over.the. course of the year. However,
j this was an o2ff year for st2el and actual sales d=2clined
; steadily thrcughcut the year. The @aonthly updates did no*
j predict the saverity of the descline until March. During
April and May the monthly updates did not adjust the Profit
N Plan all +the way dcwn to actual 1lavels but they were,
indeed, close. PBeginning in June and continuing thrcugh the
year until December the monthly predictions gave precjections
which were consistently more severe +than the actual decline
P in sales.
9 The sales slowdown went on into 1976 but the 1976
& Profit Plan while 1lower than the 1975 Plan was still fore-
' casting sales well abcve actual levals. The monthly updates
% for the wmcst part, ccntinued along the same pattern as 1975,
1 Bovever, in March sales suddenly Jjumped from $9306 1in
- Pebruary to $12494. The Monthly Update predicted that sales
- 49
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g would increase (up tc $11409 from $8814) but *he adjuscmant
ﬁ remained lcvw. During the next wmonth sales once again fesll
W cff ard +he updated projection, while predicting such an
" cccurrence, mnade an adjustment to the Profic Plan which was
T s*ill short of the actual decline in sales. An almost: iden-
;; tical situazion cccurred in June when sales again jumpzd %o

. $12010.

ag From August through December sales rose but remained
‘g below the 1levels forecasted in the Profit Plan. The
,ﬁ One-Month-Ahead Plans for these months wers for the mcst
- part fairly accurate. In the Month of November sales pezaked
L5 2t $18€1 and in this instance the amcrthly forescast was
? ccensiderakly short predicting sales of $13001.

}j After a slow January, Sales bagan %o pick vp in 1977

and were greatly accelerated over the last five months of
. the year. The Profit Plan for 1977 predicted such q-cwth
5
\ but in eight of the twelve months the Plan remained above
L}
X

-

actual sales. The monthly plans were rather irnaccurate irn
+he mcnths cf January, February, July, and August. In the
first tvwo months sales vere dowr from the recovery realized
in the 1last part of 1976 and this fact was no+ predicted
closely in the monthly plans. Then sales recovered in
March- a fact which was reflected in the Monthly Updarte in
that month. Sales fell in April but the Mon+hly Update 4did
Y not predict this and the April forecast was too kigh. As
Sales began to grow ian the summer the accuracy of <he
update¢d plans improved.

N 1978 vas a record year for Sales at Corpora%=iom A.
A The Profit Plan forecasted increases over 1977 but in eleven
;t months the Flan wvas below actual rasults. The MNon:hly
' Opdates missed the wsark in January, HMarch, Septesber and
.ﬁ ) Novemler lut vere extremely accurate in predicting Sales in
7$ the other months. In January just as had happenad in pas+
e years Sales fell from the closing highs of the last half of
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- 1977. The monthly adjustment made almost no change to ths
-,

Frofit Elan and *the result was ar inaccurate predic+ion. 1In
N March, Sales climbed *0 $19185 butr the Monthly Update
' adjusted the Profit ir the cther direction while predicting
Sales of $18101. Bcth of the major inaccuracies at the end

O

- cf the year were tlke result of the Monthly Update fcra-

- casting Sales far akove the provisions of <+<the Profi+ Elan.

é Actual Sales wers significan*ly greater than “he Prcfit Plan

3 in both irstances but did reach tha lavels predicted in the
» monthly plans.

The deletericus effect of 2nvironmental instability

i} can be =scen in sales forecasts just as ir shipments. I+

;3 seemed that each Janvary sales activtiy would drop off from

; the rather comfcrtatle lesvels of the end of the previcus
year and that each March sals would peak for some reason
only to fall back to previous levels in April. In all four
y2ars this cccurrence adversely effacted the accuracy of the

/IO

latest forecast. Another phenomena which c¢oncsrns <he
updated fcrecasts is that the monthly inaccuracies described
above *tended to cancel each other out and on averags, as
demonstrated in Table IX, the One-Month-Ahead Plans were
extremely accurae.

During 1975-1976 (Jjust as was true with shipments)
+the Profit Plan fcrecasted higher sales than actually
- cccurred. In 1977 the Profit Plar predicted a growth in
sales over 1976 levels and this forecast, whkile high, was
within 4.7% of actual sales. In 1978 continued sales g-owth
was fcrecast but this time the forscast lagged actual s: .2s
growth by 9.3%.

It also appears that an Anchor and Adjust effect is

LR A B

a at work Lere. The Profit Plan was adjusted in the correct
; direction each year and the amcunt adjusted consistently
? (except for 1977) tended to fall short of actual sales.
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TABLE IX
Average Sales (x $1000)

YEAR PP ACTUAL DIFF. ggggnur
1975 15022 10605 4417 +31.6
1976 13484 11118 +2366 +21.3
1977 14756 14093 663 4.7
1978 16566 18257 -1691 -9.3
Four Yr. AV?.

1495 13518 1439 10.6
YEAR CPP ACTUAL DIFF. pgg%zur
1975 10526 10605 -79 0.7
1576 10766 11118 -352 -3.2
1977 14412 14093 319 2.3
1578 18266 18257 9 0.0
Four Yr. Ava.

1349 13518 -26 -0.2

As was true ccncerning shipments the One-Month-Ahead
Flan reflects an extremely slight <tendancy for <he
forecaster <+to over adjust. As shown by Table IX, *the
percentage differences while almost negligible are all indi-
cative cf an over correction to ths Profit Plan.

3. conclusjons

In both categories--Sales and Tonnage Shipped--the
presence ¢cf the Anchcr and Adjust effect seems to exist as
the Profit Plan is adjusted from y=ar to year. In the 1977
forecas- cf shipments, the Profit Plan was adjusted in the
wrong direction and, consequently, comple-ely missed what
actually transpired.

The presence of Anchor and Adjustmen* can bs indi-
cated wken two criteria are satisified, although more
complex fcrmulations of the process are possible. Firs+ly,
the directicn of the adjustment to tha forecast mus:t te in
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i the in +the correct directiorn. Por exampls, “he Mon%hly
Update must adjust +the Profit Plan in the same di-action

that actual results are ¢taking ir ralation to <the Profit

;3 Plan. This indicates the forecaster has informatior in
'% " addition to past forecasts and such information has scme
§¥ usefulness in predicting the futurs. Secondly, the magri-
, ° tud2 ¢f the correction must be 1less than the magnitude of
ff the actual results. That is, the forecaster is anchored and
3; doesn't addjust far enough. To test for anchoring aad
b adjustment, the Monthly Updates in Tables VI and VIII which
N met the first stipulation were idantified. Tke forecast fer
; that wmcnth (Porecast for month t+1) was subtracted from the
< actual for *hat month (month t). The actual for the subse-
7\ quent month (t+1) «was subtracted from the actual of %he
e reference month (month +). The absolute values of both
,3 resultants vere then compared. If the Anchor and Adjustment
3 heuristic is clearly dominart the first resultant should be

! less than the second resultant. That is, the differzace
batween current and forecas* valuss will be less than the

Q difference between current and futura actual outcomes. When
» the tes: was done it was found +that i- held 50% of the time
N for shipments and 54% of the time for sales. Thus, =rhey
A over-adjust Just as cften as they under adjust which is not
2

23 consistent with simple archoring and adjustment.
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V. PINDINGS

This thesis investigates the ways in which man wakes
decisiors ir an orgar.zational environment, This was done
in an atteapt to discover aids that might contribute ¢to
tetter decision making. A review of current literature in
the area of decision theory revealed two interesting facts.
First, researchers in the field of decision theory led by
Tversky and Kahneman argue that paople rely cn a limited
number ¢f heuris«ic prirciples that reduce ths complex tasks
of assessing subjective probabilities and predicting values
tc simpler judgmental operations. Tversky and Kahneman
identify "representativeness," "availability," and
"anchoring and adjustment" as “he three most common princi-
ples which decision makers employ ir the course of
conducting business. The second finding is +that research in
the field of decisicn tﬁaorg has b2en conducted largzaly in
the area of individuals. No quantitative data cculd be
found indicating a deperdence on heuristic principles by
decision makers in an orgarizational structure. If as
Tversky and Kahneman pcstula<te, reliance on heuristics can
lead ¢o0 =substantial tiases, and this can be shown using
corporate data, ¢then such kiases can be corrected resulting
in better decisicas.

This thesis analysed crgarnizational forecasts tc tc see
if +he Ltasic theory held. Budge*t forecasts waere used as the
focus of the investigation because they are critical t¢ +he
success of any orgarization and therefore should be well
thought out. Both the Navy Stock Pund (an accounting entity
of a large government organization) and an operating divi-
sion of a private sector corporation were apalysed sapa-
rately tc see what <similarities and differences could bde




.o found. In the stcck fund, the analysis had two major
elements. First, future year budget forecasts arnd current
year approved budgets were contrasted tc determiae if

EE patterns other than inflaticn could be identified. If
‘: patterns could be fcund and analyzed then better forecasts
fﬁ might ke achieved. Secondly, th2 accuracy of individual
) T forecasts was checked by comparing future forecasts with the
‘% subsequant approved tudgets. This would not only point out
;} possible differences in individual manager's forecasting
~ techniques arnd accuracy, but a study of the direction in
-~ which the forecast was off would provide insighkt intc the
”? applicaticn of heuristic principles in an organizational
:j structure.
o With respect tc the Navy Stock Pund, o decisive
2 patterns were found to exist across all budge:t projec+s.
;j Examples cf the existence of biases associated vith reliance
:g or heuristic principles in decision makiag can be shown in
¥ individual tudget prcjects. .It appearzd, however, tha*
- accuracy of +the fcrecasts was determired more by the
‘; stability of the budget project by than behavioral biases.
:ﬁ The data show the more stable budget projects (21 and 38)
' have mcre accurate fcrecasts thar than the less stable ones
~5 (14 and 81). The most stable projec:t (21) had almost no
-3 eviderce ¢f forecasting bias. There was, however, soae
53 evidence ¢f anchcr and adjustmeant, rapresentativeness, and

- aspiration level present in the forecasts of the less stable
< projects. Additionally, political pressures have a sigrifi-
cant effect on forecasts within the Navy S+ock Fund makiz

i+ difficvlt to imprcve on the current method for making
w forecasts. Understanding the possible biases associated
‘ with reliance on heuristics in decision making might help
- the individual manager make better predictions, but orgari-

- zational gressures ccupled with the +endsncy *o aggregate
b data and therefore otscure possible pat=erns reduces “heir
I,

1§

“

.
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usefulnass. In other words, the psychological pat=2zns
discussed in the literature may be present a+ th2 irdividual
lavel but are overccme by the organizational s<tructure of
the Navy Stcck Fund.

The data analyzed froam Corporation A were differert in
form frcm that of the Navy Stock Fund, bu+t perfcrm:zd 2ssen-
tially *the same purpose and revealed essentially the same
results. Ccrporation A prepares an annual Profit Plan in
December for the following year and updates i+ throughcut
+he yea: using a One-Month-Ahead updace. These forecasts
were compared to actual *otals fcr a givan “ime pericd %o
see if the tiases asscciated with heuristic principles were
apparent. Examples of the effect of anchor and adjustmernt
can Lke seen in several instances but (the data did not
support any coanclusions that are applicable across the
board. Trerds such as conservatism in forecasting resulting
in under correction are apparent under certair circumstances
tut not in others. Whern things were going poorly,
predicticns tended to overstate the problem however, when
things were going well, forecasts exceaded actual results.
when aggregated, the monthly inaccuracies tended to cancel
each cther out and averages of <the One-Month-Ahead plans
vers extremely accurate.

As pcinted out in the individual analysis in Chapters
IITI and IV there are instances where the <effects of the
theory can be seen. There are an squal number of situations
howe ver, vhere no such correlation can be showr. The
tendency for operaticnal managers to be pessimistic when
things are going badly and overly optimistic when things are
going wvell can be shown but not with enough frequency to
make it a useable predictive tool.

Overall, this research has broken new grcund ir
combining behavioral decision <theory and organizational
forecasting. As a first cut, conclusive C-esults were not
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visible. The data do show however, that reliance on the
simple minded technique of anchoring and adjustment is nct
Justified. Puture research should a<tempt <o obtain larger
data sats and begin to look <for more context deperndent
tiases. For example, looking for differz=:mt effects in
pericds of growth than in periods of decline, or differarces
effected ty the stability of the industry. The ar=a of
biases in organizational forecasting is critical and r=eds

further researche.
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